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1. GLOSSARY GBBREVIATION® TERMS

Abbreviation Description (using lay language)

CARSK CanadiarAustralasian randomised trial of screening kidney
transplantcandidatedor coronary artery disease

CAD Coronary artery disease

MACE Major adverse cardiac event

ESKD Endstage kidney disease

ANZDATA Australian and New Zealand

QoL Quiality of life

PTCA Percutaneous transluminal coronary angiography

CABG Coronary artenpypass grafting

CKkMB Creatinine kinase

SBP Systolic blood pressure

BARC Bleeding Academic Research Consortium

eCRF Electronic case report forms

QALY Quality adjusted life years

KMSA Kaplan Meier sample average

IPW Inverse Probability Weighting

MBS Medicare benefit schedule

PBS Pharmaceutical benefits scheme

ARDRG Australianrefined Diagnosis related groups

KDQO#36 Kidney disease quality of life instrument

EQ5DB5L EuroQolk; 5 Dimensiong 5 Levels

REDCap Research electronic data capture

SLHD Sydney local health district
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2. STUDYSTES

2.1 STUDYLOCATIORS

The study coordinating centre willbe at C(3ONJ WI 36 ANJ DAf £ = {4 t | dzZ Q&
. i Ph Email
Site Site Address Contact one mai
ID Person
. 01 | Missenden +61295156600 | Steve.Chadban@sswahs.nsw.g
Royal Prince
Alfred Road, Steven au
Hospital Camperdown | Chadban
P NSW, Australig
01 | Elizabeth St +61295156600 | Steve.Chadban@sswahs.nsw.g
Liverpool and Goulburn | Steve au
Hospital St, Liverpool, | Chadban
NSW, Australig
02 | Hawkesbury +61290369125 | angela.webster@sydney.edu.au
Westmead Road, Angela
Hospital Westmead Webster
NSW, Australig
Prince of 03 | Barker Street, Paol +61293824447 | Paolo.ferrari@health.nsw.gov.al
aolo
Wales Randwick Ferrar
Hospital NSW, Australig
04 | Yamba Dr, . +61262442046 | girish.talaulikar@act.gov.au
Canberra Girish
Hospital Garran ACT Taulikar
P 2605
Monash 05 | Clayton Road, John +61395943529 | john.kanellis@monash.edu
Medical Clayton VIC, .
. Kanellis
Centre Australia
Royal 06 | Grattan Street, +61393423133 | peter.hughes@mbh.org.au
i Peter
Melbourne Parkville VIC,
ital Hughes
Hospita Australia
: 07 | Studley Road, +61394965685 | Frank.IERINO@austin.org.au
Austin . Frank
Hospital Heldelberg lerino
P VIC, Australia
Box Hill 08 | 8 Arnold St, Darren Lee Darren.lee@easternhealth.org.al
ox Hi
Box Hill,
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Hospital Victoria,
Australia
09 | Gray Street, +61293824447 | Sunil.Badve@health.nsw.gov.au
St George i
_ Kogarah, NSW Sunil Badve
Hospital .
Australia
RoyalNorth 10 | Reserve Rd, S| stella +61029926111 | Stella.mcginn@health.nsw.gov.g
Shore Hospita Leonards, McGinn
NSW, Australie
11 | Park Rd, +6493797440 | HPilmore@adhb.govt.nz
Auckland City Grafton, Helen
Hospital Auckland, New, Pilmore
Zealand
12 | Riccarton +6403640655 | Nick.Cross@cdhb.health.nz
Christchurch Avenue
. L Nick Cross
Hospital Christchurch,
New Zealand
13 | Riddiford St, +64048060637 | Murray.Leikis@ccdhb.org.nz
Wellington Newtown, Murray
Hospital Wellington, Leikis
New Zealand
) 14 | Great Kingst, +64276009529 | john.schollum@southerndhb.go
Dunedin . John
Hospital Dunedin, New | <\ olium L
P Zealand
{ a0t du 15 | Burrard St, 604-682-2344 Jagill@providencehealth.bc.ca
u - dz .
Hospital Vancouver, Jagbir Gill
P BC Canada
Vancouver 16 | Laurel § ol 6048754111 Olwyn.Johnston@vch.ca
wyn
General Vancouver, Johri/ston
Hospital BC Canada
17 | 114 Sst/87 swk@ualberta.ca
University of Ave., Scott
Alberta Edmonton AB | Klarenbach
Canada
Health 18 ) drush@hsc.mb.ca
Sciences Winnipeg, Mg | David Rush
Centre, Canada
University
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19 416-340-3228 Joseph.Kim@uhn.ca
University of Toronto, ON | Sang
Toronto UHN Canada Joseph Kim
20 416-867-7444 zaltmanj@smh.ca
{Gd aAii Toronto, ON | Jeff
Hospital Canada Zaltzman
21 6137388400 gknoll@ottawahospita.on.ca
The Ottawa Ottawa, ON | Gregory ext. 82536
Hospital Canada knoll
22 905522-1155 christine.ribic@medportal.ca
{Gd W23 Hamilton, ON | Christine | ext. 33261
Healthcare Canada Ribic
London 23 5196633632 | gunarati@lhsc.on.ca
Lakshman
Health London, ON
. Gunaratma
Science Canada N
Centre
McGill 24 Marcelo 5149341934 | marcelo.cantarovich@much.mcg
i i , i . 3622 Il.
University Montréal, QC Cantarovic | ext. 36223 ca
Health Centre Canada h
Queen 25 9024734612 amanda.vinson@nshealth.ca
Elizabeth 1| .
Halifax, NS Amanda
Health .
. Canada Vinson
Sciences
Centre
Universite de | 28 | Montreal, QC 5148394464 | duypaul@icloud.com
Duy Tran
Montreal Canada
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3. FUNDING ANBRESOURCES

3.1 SOURCES OFFUNDING

Australia National Health Medical Research Council Funded Clinical Trial Project
#1084454

New Zealand New Zealand Heart Foundation

Canada Canadian Institutes of Health Research

4. STUDYSYNOPSIS

4.1 BACKGROUND AND RATAOHE
Cardiovascular disease is thmst commoncause of death while on the kidney transplant waiting
list and after transplantation. Current standard care involves screening for coronary artery disease
prior to waitlist entry then every 12 years, according to perceived risk, until transplanted. The aim
of screening is twdold. Firstly to identify patients with asymptomatic coronary disease to enable
either correction, by bypass surgery or angioplasty, or removal of the pdt@n the list, with the
ultimate aim of preventing premature cardiovascular mortality at the time of, or soon after kidney
transplantation. Secondly, from a societal perspective, to prevenidinéstion of scarce donor
organs into recipients who experiee early mortality. This current screening strategy is not
evidence based, has substantial known and potential harms, and is very costly. Two major issues of
uncertainty require addressing in sequence: (1) whether to periodically screen asymptomatic wait
listed patients for occult coronary artery disease; and (2) whether to revassutaionary stenoses
in asymptomatic patients prior to transplantation. The CARSK study seeks to address the first of
these 2 issues.

4.2 STUDY DESIGN
CARSK is a multicentre, niorferiority, 2-parallelarm randomised trial.
4.3 STUDY OBJECTIVES
CARSK aims to
1. Test the hypothesis that after screening for wait list entry, no further screening for coronary
artery disease (CAD) is norferior to the current standard care which is sening all asymptomatic

wait-listed patients for CAD at regular intervals.

2. Compare the benefits and costs of not screening versus regular CAD screening from a health
system perspective.

4.4 TRIAL INTERVENTIONS
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People randomised to the intervention arm wilceive no regular cardiac screeninghe absence
of symptoms of Coronary Artery Disease.

People randomised to the control arm will receive routine coronary artery disease screening.
Additionally all trial participants who develop symptoms or signsaodiac disease will be
investigated and treated as per local protocol.

4.5 STUDY POPULATION
We plan to enroh total of 3,306oatients for the whole trial,L100people on the kidney transplant
waiting list in Australsa and2206 irCanada.

4.6 STUDY ENDPOINTS

Primary efficacy endpoinmajor adverse cardiac event (MACE), defined as any of the following:
cardiovascular death, myocardial infarction, emergency revascularisation, hospitalisation with
unstable angina.

Primary safety endpointhe above MACE endpoint glaomplications from cardiac diagnosis or
treatment including major bleeding requiring transfusions or hospitalizations, vascular intervention
subsequent to cardiac interventions stroke andcallise death.

Secondary endpointdgath, cardiovascular deatprocedurerelated death, myocardial infarction,
emergency revascularisation, stroke, hospitalisation with unstable angina, hospitalisation with heart
failure, hospitalisation with arrhythmiamajor bleeding, healtielated quality of life (QoL), time off

list (including number of temporary suspension and duration of each suspensiongffamtiveness,
incidence of permanent removal from list for cardiac causes; incidence of transplantation and
cancellation of transplant due to CAD.

4.7 STUDY ANALYSES
Cox moels will be used to assess the time to first MACE event and death. Competing risk models
will be used to assess the time to all other outcomes, adjusting for death as the competing risk.

. ]
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5. INTRODUCTIGB ACKGROUNINFORMATION

5.1 LAYSUMMARY
The CARSK trial will enrol people who are already on the kidney transplant waiting list, and who
R2y Qi KIF @S ye &eé YLl ZTMeypatidnts enfoled wiKsay iNdhe stully®od f S Y & @
maximum of 4 yearg Australia and New Zealand and 5 yaar€anadaWhile they are in the
study, people will be followed up as usyahey will not have to have any extra appointments but
will receive a énonthly phone call to check walist status and exclude any CAD eveiitsey will
also be asked to completcost and quality of life questionnaires. The trial will use chance to allocate
people to either getting no regular heart testing while they wait féidney transplant, or to get
regular (every year or every second year) heart testing. We will makesgargone gets tested if
they develop any symptoms of heart problems. The trial will measure what happens to people, and
particularly whether they develop any heart problems, whether they get a kidney transplant, and
whether they have any heart problemdef a transplant. The study is important as we know the
mostcommorOl dza S 2F RSIFGK F2NJ LIS2LX S 2y RAFt@ara 2N |
know if finding heart disease and trying to treat it early, before it is bothering people, is adgsod
¢SSy (K2dZaAK GKA&a Aa ¢KFd Aa R2yS i GKS Y2YSydaad
have symptoms might cause more problems than it solviesnight remove them from the waiting
list unnecessarily, or put them through tests and proc&ldr 2 NJ 2 LISN} GA2ya GKI G GK
YSSRZ YR gtaasS | 20 2F LIS2LX SaqQ GAYS IFyR Y2ySe
us work out whether regular testing is helpful, by showing us whether there is any difference to
what happens to peopld they are tested or not. The study investigators think it is likely that there
will be no difference, so we have used best scientific principles to design the CARSK study to test
whether we are right.

5.2 BACKGROUND INFORMAY10

Kidney transplantation prolays survival, improves quality of life, and is less costly than dialysis for
people with endstage kidney disease (ESKD 2)here are over 12,000 Australians, 2,600 New
Zealanders and 20,000 Canadians who currently depend on dialysis for survivah§3jdality of

life and life expectancy are substantially improved by transplantation, the majority of these patients
would like to receive a transplartlowever, as only 860000 kidney transplants are performed
annually, demand for transplantation far@eeds supplyPatientsroutinely wait on dialysis for an
average of 2 to 7 years before they receive a deceased donor kidney tranépl&)the waiting list

is dynamic, with new people joining, some being transplant, and others being removed temporarily
or permanently.

Wait-listed patients are at high risk for coronary artery disease (CAD) compared to the general
population but are commonly asymptomati€xposure to dialysis is a major factor increasing the risk
of cardiac events before and after tranaptation.(7) Due to prolonged waiting times for a deceased
donor kidney, the cardiac fithess of wiigted patients must be maintained for long time periods.
The risk of cardiac events and death in wWisited patients is bmodally distributed, being hig

Study Name: CARSK CONFIDENTIAL
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whilst on dialysis, a transient increase immediately following transplantation in association with
surgical stresses and high dose immunosuppression, then substantially reduced to a lower baseline
after successful transplantation. (8, 9) The cumulatiaidience of myocardial infarction ranges from
8.7% to 16.7% by 3 years after wisting, and from 4.7% to 11.1% after 3 years of kidney
transplantation.(10, 11) Cardiovascular disease is the most common cause of death in beth wait
listed patients and pagnts with a functioning transplant, accounting for 30% of mortality

overall.(12) CAD is difficult to diagnose in ESKD patients who may not develop the classic symptoms
of angina because of uraemia, physical limitations, diabetes, neuropathies and att@sfaor

example, among patients hospitalized with myocardial infarction, chest pain at presentation was less
common in dialysis (44%) compared to raialysis patients (68%).(13)

The average age and medical complexity of wstied patients is increasg. The proportion of

transplant candidates 50 years and above increased by 62% between 1991 and 2011,(12) while the
percentage with diabetes increased from 23% to 28% between 1998 and 2008.(14) Approximately
15% of waitlistegpatients and 19% of thoseviing with a functioning transplant are over 65 years.(6)
Increasing age and auoorbidity substantially increases the risk of C&banging donor

characteristics are also likely to increase CAD risk after transplantéti@anbid to expand the donor
poolay R F RRNBaa (KS 2NHIY &aK2NIilF3Ss {ARySea FTNRY V¥
people with medical illnesses), are increasing in number (22% total donors in 2012). Recipients of
these kidneys have more peasperative complications, and a highesk of perioperative cardiac

events, likely due to the higher incidence of delayed graft function (requirement for dialysis after
transplantation) and related complications. The average donor age has increased by approximately
0.5 years per annum for ¢éhpast 10 years and was 49.7 years in 20t highest on record. (15)

Current CAD screening practice is not evidence baSexent transplant clinical practice guidelines
recommend two phases of screening for CARIigr to acceptance onto the waitinligt, andii)
screening at regular intervals (ever2 yearsafter wait-listing.(16) The aim of screening is to
identify CAD by noinvasive tests (i.e. Exercise Stress test, Myocardial Perfusion Scintigraphy or
Dobutamine Stress Echo or similar). Patsewith abnormal nofinvasive tests are typically removed
from the waiting list and undergo coronary angiography followed by revascularization of any
hemodynamically critical stenosis by coronary angioplasty with or without coronary stenting, or
coronaryartery bypass grafting. (16) Once the procedure is deemed successful and the patient
recovered, they may be returned to the active transplant waiting list. Those with advanced,
unmodifiable CAD are unlikely to have a survival benefit from transplantatidrsa are not listed,
or if already on the list, are delisted. This strategy aims to promote survivabperatively and in
the shortmedium term after transplantationFrom a societal perspective, it is also imperative to
prevent mortality in the earlyosttransplant period as this also results in the loss of a donated
kidney, which incurs an opportunity cost for those who remain on the waitinglist.

Although regular, nofinvasive cardiac screening is the current standard of care, only 1 randomized
singk centre trial performed in 1992 has ever been performed to evaluate this strategy. (17) This
study recruited 26 insulin dependent diabetic transplant candidates with coronary artery stenoses
greater than 75%, atypical or no chest pain, and a left veriéniejection fraction greater than 35%,

and randomised them to medical therapy (calcium channel blocker plus aspirin) or revascularization
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with angioplasty or coronary artery bypass grafting (CABG). Among the 13 patients assigned to

medical therapy, 10 ingred a cardiac end point (including 4 deaths) compared to 2/13

revasculased patients (p <0.01).(17) The study was prematurely terminated because of the

imbalance of events between groups and slow recruitment. The applicability of this study is limited

for several reasons: i) medical therapy has improved substantially ii) the study focused on a specific
highrisk population (type 1 diabetics) who now represent <10% of the-ligtétd population (18);

iii) the study evaluated one time screening in an erewtransplant waiting times were

dramatically shorter; iv) the trial had few events overall hence the results have substantial fragility,

FYR GKS GNAIFE 61 a ad2LIISR SIENIeé F2NJ I adz22 3A22R

The rationale for screening is challengby observations that not all the excess cardiovascular
disease burden of ESKD is related to (BEKD patients most frequently die of sudden cardiac

death, that may be arrhythmogenic in origin or may be related to uremic cardiomyopathy, and not
atheromaous disease.(19) The rationale for screening for critical coronary stenoses also ignores
evidence that the usual mechanism of myocardial infarction is atherosclerotic plaque rupture
followed by thrombosis and occlusion of the affected coronary arteryTB@)risk of plaque rupture

in the perioperative period is related to tachycardia, increased sheer stress, and a hypercoagulable
state.(21, 22) The most occlusive plaques are not necessarily prone to rupture and thrombosis.(23)
One third of patients witlperi-operative myocardial infarction sustain damage in areas distal to
noncritical stenoses.(23) Finally, the available screening tests do not necessarily identify plaques at
risk of rupture and thrombosis.

Does routine screening have other downsideSerening may paradoxically increase morbidity and
mortality by: i) exposing patients to risk of angiography and revascularization procedures; or ii) by
delaying or excluding patients frolifiesavingkidney transplantation because of their perceived CAD
status. In other settings, for example in most surgical candidates, screening is not beneficial.
(24)However, the goals of screening transplant candidates differ somewhat from other settings, and
include not only prevention of pefperative cardiac events, but also maintenance of transplant
eligibility during watlisting, and longerm posttransplantsurvival.The current standard of care

may be harmfulThe potential harmful outcomes related to tlcairrent strategy of screening and
revascularization of asymptomatic transplant candidates are summarized in Table 1 below.

A recent joint Scientific Statement form the American Heart Association and the American College of

/ F NRA2f 238& C2 dzhRtlthéra ig nd stoy¥viendeRd & against routine cardiac
AONBSYAYy3 2F |adYLW2YIFGAO GNIXyaLXtyid OFyRARIGS&E
trials was needed. (11) The lack of evidence in the transplant setting has led to confusibthabo

optimal management of transplant candidatebe two major issues of uncertainty are whether to

screen asymptomatic patients for occult CAD, and whether to revassut@ionary stenoses in

asymptomatic, screedetected patients.

. ]
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Table 1: Evidence of increased harm from CAD screening in ESKD
1 Complications of revascularization are higher in people with ESKD

Population Event Type Event Rate citation
U.S. Dialysis patients 1978-95 2year mortality post PTCA 52% (23)
2year mortality post CABG 44% (23)
U.S. Transplant recipient 1995-99 2year mortality post PTCA 18% (24)
2year mortality post CABG 17-26% (24)
Non-ESKD patients reported by Bari 5 year mortality post PTCA 14% (25)
Investigators 5 year mortality post CABG  12% (25)
2  Asymptomatic ESKD patients may be considered too high risk for surgery and (26)
excluded from transplantation rather than revascularized
3 Screening prolongs waiting time prior to transplantation: Audit of 130 wait-list Audit
candidates in Canada found 45 were put on hold for transplantation because of for
abnormal screening tests for a mean of 446 days (only 5/45 were ever grant
revascularized).
4  Relative increased bleeding risk with use of anti-coagulation after (27)
revascularization in ESKD patients and most surgeons will not transplant anti- (9)

coagulated patients. In particular, clopidogrel is commonly prescribed for 6
months after coronary stent placement, but is a relative contraindication to
transplant surgery.
5 Angiography causes loss of residual kidney function. Preservation of residual (28)
kidney function is associated with increased dialysis survival
PTCA= percutaneous coronary angiography, CABG= coronary artery bypass grafting

Data to justifythe focus on CAD screening tests only after people are wait lisibeé CARSK trial

will focus on the use of screening testfser activation to the waiting list becaudghysicians are
unwilling to forgo initial cardiac evaluatidrecause these tests aremsidered essential to

determine initial transplant eligibility. This assumption was proven by surveying current Canadian
transplant centres: of 15 adult Transplant Centres, all centres screen for CAD during the initial
transplant evaluation. Most (13/15)id not support randomization of patients to use or nose of
cardiac investigations during the initial evaluation of patients for activation onto the waitininlist.
contrast, there is clinical equipoise around the use of screening tests for CADa#festing: All
centres reported screening for CAD after wlating. The majority of transplant centres (11/15) had
a screening protocol, while in 4/15 centres transplant physicians individually selected patients for
screening. The frequency of screapireported in hypothetical patient scenarios equalled or
exceeded that recommended in current transplant guidelines.(18) All 15 centres were willing to
randomize patients to regular or selective screening afterdisting. The largest health services
burden is related to screening practices after wlgting (typically Z7 years), rather than the one

time testing prior to placement on the waitplist.

Data to demonstrate screening for CAD is expensi@eir Canadian investigators studied costs in a

pilot study and found, of 604 waliisted patients in British Columbia followed for 3.7+ 1.8 years, 530
non-invasive cardiac screening tests with an estimated cost of over C$530,000 were required by
current guidelines.(18) When the additional costs of program administration, coronary angiography,
consultations and revascularization procedures in patients with abnormal screening tests were
considered, the current norvidence based strategy costs a minimum D5 $nillion per year in
Canada.(25) The estimated cost of a single screening test for those wait listed in Australia is in excess
of $1.1 million each year, and for the over 90,000 viated patients in the United States is $210
million.(26, 27) To dateastudies have examined the cesffectiveness of screening strategies for
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coronary artery diseasén order to ensure health care system sustainability and maximize patient
outcomes given finite health care resources, it is critical that the effectivearebsosteffectiveness
of screening strategies be determined.

Data to suggest selective screening may be safe in wait listed patieftie: 604 wait listed

Canadians in the above pilot study only underwent screening based-gning clinical

evaluation.(B) This strategy resulted in fewer screening tests than recommended by guidelines (n
=171 versus 530 tests), and no difference in cardiovascular events (cardiovascular event rate in
patients without the recommended frequency of cardiac tests was 6.7 [95%220 8.7] per 100
patient-years, and in those screened regularly was 9.9 [95% CI, 7.1 to 13.7].(18) Two other
observational studies also suggest that selective screening may be safe: in a single centre study of
514 waitlisted candidates who were s@eed based on clinical judgment of the treating physician,
the incidence of cardiac events at 5 years in the 224 patient who were not screened was 5.3%
compared to 19.7% among the 290 patients who were screened. (28) Similarly, in another study of
600 waitlisted patients, 174 patients were considered high risk based on clinical criteria and
underwent screening for CAD and only 5 (2.9%) were revascularised. Cardiac events were higher in
screened patients 12/174 (6.9%) versus unscreened patients 19/426)(2SY&election bias is

likely in all these studies: only an RCT can answer the question definitively. The first phase will
confirm protocol adherence, patient enrolment and consent rates of the 144lig&éid participants

who will be randomised to no sEening versus routine screening for CAD, aiming to produce a 95%
confidence interval equal to the sample adherence prevalence plus or minus 5% when the true
prevalence of adherent patients is hypothesized to be 90%.

——
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6. STUDYOBJECTIVES

6.1 RESEARCQUESTION

Using randomised controlled trial design, with participants wait listed for kidney transplantation we
will

9 test the hypothesis that not screening asymptomatic wWiited kidney transplant candidates for
coronary artery disease is nénferior to serial screening at regular interval (i.e. annually) using
non-invasive cardiac screening tests (i.e. myocardidiysérn scintigraphy or dobutamine stress
echo) for the composite primary efficacy outcome of major adverse cardiac event (MACE)
defined as cardiac death, ndatal myocardial infarction, urgent coronary revascularization and
hospitalization for unstable ana.

1 compare the benefits and costs of screening and subsequent treatment at wait list entry versus
regular CAD screenirippm a health system perspective

6.2 OUTCOMBMEASURES

Primary efficacy endpoininajor adverse cardiac event (MACE), defined as any of the following:
cardiovascular death, myocardial infarction, emergency revascularisation, hospitalifeation
unstable angina.

Primary safety endpointhe above MACE endpoint plus complications frondizar diagnosis or
treatment including major bleeding requiring transfusions or hospitalizations, vascular intervention
subsequent to cardiac interventions stroke andcalise death.

Secondary endpointdeath, cardiovascular death, procedumdated death myocardial infarction,
emergency revascularisation, stroke, hospitalisation with unstable angina, hospitalisation with heart
failure, hospitalisation with arrhythmia, major bleeding, heakfated quality of life (QoL), time off

list (including numbeof temporary suspension and duration of each suspension);effesttiveness,
incidence of permanent removal from list for cardiac causes; incidence of transplantation and
cancellation of transplant due to CAD.

Table 2:0utcome definitions

Outcome Definition (31-32)

Cardiovascular death Cardiovascular death is defined as any death with a cardiovascular
and includes those deaths after a cardiovascular procedure (eg,
percutaneous coronary intervention), cardiac arrest, myocardial
infarction, pulmonary embolus, stroke, arffthemorrhage or deaths due
to an unknown cause. Narardiovascular death is defined as any dea
owing to a clearly documented narardiovascular cause (eg, trauma,
infection, malignancy).

Myocardial infarction Myocardial Infarction (MI) is defined as the presence of any 1 of the

Study Name: CARSK CONFIDENTIAL
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following 3 criteria:

1. A typical rise of troponin or a typical fall of an elevated troponin
detected at its pealpostsurgeryin a patient without a documented
alternative explanation for an elevated troponin (e.g. pulmonary
embolus) OR a rapid rise and fall ofl@B. This criterion also requires
that 1 of the followingmust also exist:

a. Ischemic signs or symptoms (i.e., ¢hasm, neck, or jaw discomfort;
shortness of breath, pulmonary edema)

b. Development of pathologic Q waves present in any two contiguot
f SFRa GKFd FNB x on YAftAasSoz2y
Od 9/ D OKFy3aSa AYRAOFGAGS 2F A
inleadsVE +HX 2NJ 0 hw x MYY Ay 2i
WX MYYBI 2NJ a8YYSUNAO AYy@DSNEA?Z2
contiguous leads

d. Coronary artery intervention (i.e., PCl or CABG surgery)

e. New or presumed new cardiac wall motion abnoiitgain
echocardiography or new or presumed new fixed defect on radionuc
imaging

2. Pathological findings of an acute or healing myocardial infarction
3. Development of new pathological Q waves on an ECG if troponin
levels were not obtained or were tdined at times that could have
missed the clinical event

Emergency Emergency revascularisation within 1 month of presentation of new
revascularisation progressive symptoms of coronary artery disease

Hospitalisation with Pain or equivalent with the presence of dynamic ECG changes, that
unstable angina requires hospitalisation. This classification require that 4 separate

criteria be met: a) Worsening ischaemic discomfort b) Unscheduled
hospitalization c) Objective evidence of myocardieth#&emia and d)
Negative cardiac biomarkers

Hospitalization Hospitalisation is defined as an admission to an inpatient unit or a vi
to an emergency department that results in at least ah24tay.
Stroke A new focal neurologic deficit thought to bascular in origin with signs

and symptoms lasting >24 hoursleading to death
Procedure Related Deatl Death caused by the immediate complication(s) of a Cardiovascular
procedure

Major bleeding Bleeding Academic Research Consortium (BARC) type 3 and 5.

Type 3a: Overt bleeding plus hemoglobin drop of 35@/dL* (provided
hemoglobin drop is related to bleed). Any transfusion with overt bleeding
Type 3b: Overt bleeding plus hemoglobin drépg/dL* (provided hemoglobin
drop is related to bleed). Cardiac tamponade. Bleeding requiring surgical
intervention for control (excluding dental/nasal/skinfhemorrhoid). Bleeding
requiring intravenous vasoactive agents.
Type 3c: Intracranial hemorrhage (does not include microbleeds or
hemorrhagidransformation, does include intraspinal) Subcategories confirn
by autopsy or imaging or lumbar puncture. Intraocular bleed compromising
vision
Type 5: fatal bleeding
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Type 5aProbable fatal bleeding; no autopsy or imaging confirmation but
clinically suspicious
Type 5b: Definite fatal bleeding; overt bleeding or autopsy or imaging
confirmation
Definitions adapted from2014 ACC/AHA Key data elements and definitionsctodiovascular
endpoint events in clinical trial8Q)Rational, design and organization of Perioperative Ischaemic
Evaluation (POISE) trial: A randomized controlled trial of metoprolol versus placebo in patients

undergoing noncardiac surgery,(31) and Stdised Bleeding Definitions for Cardiovascular Clinical
Trials(32)

. ]
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7. STUDYDESIGN

7.1 STUDYDESIGNDIAGRAM

( Inclusion Criteria )
o 18
. Ad}llts X 18 yez,lrs’ ( Exclusion Criteria: \
dlal}"sm patients actl‘:fe on l 1. Patients anticipated to receive a transplant
the deceased donor k.ldney within 12 months, and who would not
\_ l:ransplzmt wait list y require a screening test by the current
standard of care
l 2. Patients with a previous non-kidney solid
organ transplant
' - . . . . "
3. Patients with active cardiac issues
Randomise . P4l
1:1
\, v
No regular CAD Regular CAD screening:
screening Annual or 2-yearly testing
2
If patients develop any symptoms of CAD,
they may be tested and treated as per local
cenlre practices

Study Duration:
- Total study = 5 years

Follow up:

- Wait-listed patients: Six-monthly phone calls to all patients until end of study
(minimum 1 year, maximum 5 years)

- Post-transplantation: time of discharge, 3 months and 12 months

. J

Non-invasive cardiac screening testShe choice of noinvasive test(s) will be according to the
existing practice of each transplant centre. Although the accuracy of inotebgass

echocardiography to identify occlusi@AD is somewhat better than vasodilator stress nuclear
perfusion imaging, both abnormal Myocardial Perfusion Scintigraphy and Dobutamine Stress Echo
have prognostic value for cardiac events and mortalityatigmts with renal failure, and are used
extensively in clinical practice.(113)3The type of test used will be documented in all instances.

Je
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Investigation and management of an abnormal screening teldte management of an abnormal
screening test including performance of coronary angiography as well as treatment of coronary
stenoses will be carried out as per the usual standard of care in individual transplant centres and will
not be influenced by the irestigators or study personnel in any way.

7.2 STUDYTYPE& DESIGN SCHEDULE

This trial is a pragmatic multientre, randomized, parallel group definitive trial incorporating an
economic evaluation and involving sites in Canada, Australia andBsaland. Asymptomatic

waitlisted patients will be randomised to no screening versus routine screening for CAD (i.e. Exercise
Stress test, Myocardial Perfusion Scintigraphy or Dobutamine Stress Echo) as per the current
standard of care at each centre.

Intervention: Patients randomized to no screening wibt undergo regular notinvasive testing for
CAD while on the wait list.

Control: Patients randomized to routine screening will undergo Horasive testing for CAD every
year or second yearly as deteined by local centre practice.

All: Patients in either group who develop symptoms of angina or an angina equivalent at any stage
will be investigated according to the local standard of care, which may include the use-of non
invasive or invasive cardisesting.

. ]
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Table 4: Study schedule
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7.3 TESTING PROCEDURES

Non-invasive cardiac screening testS§he choice of noinvasive test(s) will be according to the
existing practice of each transplant centre. Although the accuracy of inotropic stress
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echocardiography to identify occlusive CAD is somewhat better than vasodilator stress nuclear
perfusion imaging, both abnormal Myocardial Perfusion Scintigraphy and Dobutamine Stress Echo
have prognostic value for cardiac events and mortality in patiertts nrgnal failure, and are used
extensively in clinical practice.(11, 33) The type of test used will be documented in all instances.

Investigation and management of an abnormal screening tete management of an abnormal
screening test including performmce of coronary angiography as well as treatment of coronary
stenoses will be carried out as per the usual standard of care in individual transplant centres and will
not be influenced by the investigators or study personnel in any way.

7.4 STANDARIEARE ANIADDITIONAL TBIANDARKAREPROCEDURES
Management of patients who develop clinical symptoms of CADy patient, regardless of
randomised trial allocation, developing clinical symptoms of CAD (e.g. angina, congestive heart
failure, or new arrhythmias) wile evaluated according to the standard of care in individual
transplant centreand may include the use of nimvasive cardiac stress testinganagement of
symptomatic CAD including revascularization will be according to the standard of care at the local
transplant centre.

Other than the use of cardiac screening tests, patient management will be as per the usual standard
of care in participating transplant centres. In both study groups, the frequency and content of clinical
re-evaluations will be accordinto the existing practice of the transplant centres participating in the
study. Such evaluations may include cardiology consultations. Clinical evaluations by the transplant
centre during waiisting will be recorded in both groups. Interventions to greicardiovascular

disease events may be used. Study personnel will document all surgical and medical interventions
for CAD. The use of cardimotective medications (aspirin, betalockers, medications that block
activation of the renin angiotensin systeiipid lowering agents) will be documented every six

months in all trial participants. However, the use of lipid lowering agents, aspirin, andloeteers
remain controversial due to the lack of definitive evidence regarding efficacy in ESKD patient, an
their use is likely to vary between centres and between physicians at the same centg.(9, 3

Similarly behavioural therapies such as participation in weight loss, smoking cessation or healthy
heart programs mape used. Medical and behavioural treatmenuill not be specified in the trial

but will be documented by study personnel.

7.5 RANDOMISATION

Allocation of participants to trial groupsill be done using the same wddased randomization
systemused in our pilot trial. Patients will be stratified bgntre and diabetes. The randomization
process wiltonsist of a computegenerated random listing of the group allocations stratified as
above in variabl@ermuted block sizes that will not be known to the investigators. The system will
have backup in théorm of a statistician and designated research assistant at the coordinating
centre and only these individuals will know the randomization codes. After confirming eligibility and
obtaining consent, the study nurse valtcess the trial website and provitlee subjec® unique ID.

The web site will provide the next availalbirdomization number.

7.6 ECONOMIC METHODOLOGY

Outline of the withirtrial analysis
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A costeffectiveness and costtility analysis of no screening compared to usual screening will be
conducted from an Australian and Canadiezalth system perspective.

Outcomes for the analysis
The analysis will report the cost per MACE avoided; the cost per life year gained; and the cost per
guality adjusted life year (QALY) gained of no screening compared to usual screening.

Analysis methods
A costutility analysis will be undertaken for thinoninferiority trial.

Censoring of costs and outcomes

Censoring of cost data may occur if: the cost event eg. hospitalization continues beyond the 4 year
follow-up time; the cost data collection for some participants does not start at randomizatioh; o
participants are lost to follovup. A comparison of the clinical characteristics of participants with
complete versus censored cost data will be tabulated. The method for addressing censored cost data
will be determined after investigation of the patin of missing data (e.g. missing completely at

random, missing at random, missing not at random) using the Lin method, the Bang &Tsiatis method
or multiple imputation methods.@) Censoring of outcome data may occur if patients are lost to

follow up. Surival analysis methods such as Kaplan Meier Sample Average (KMSA) or Inverse
Probability Weighting (IPW) will be undertaken.

Statistical methods for analysis of economic data

Skewed cost data: Cost data are likely to be right skewed as they are bountle8 b2 6 A dSd Ol y ¢
negative); have no upper bound, and a small number of patients will likely incur very high costs,

affecting the mean. The cost distribution will be plotted in a histogram andpasametric

bootstrapping will be used for analysis6)3

Data validation

Identification of resource use in the trial case report forms and patient diaries will be validated
through a cross check with treating clinicians (nephrologists and cardiologists); by comparison with
the published literature; and for Atralian participants through cross checks with the Admitted
Patient Data Collection and Medicare data.

Missing data

It is anticipated in this trial that there may be some missing quality of life or resource use data.

Investigation of the pattern of missing data (e.g. missing completely at random, missing at random,

missing not at random) will determine the appropriatetnod for handling the missing data. For
jdz ft Ade 2F tAFSE | ¢gSAIKGSR YSIyYy @FfdzS F2NJ 0KS =
Depending on the amount of missing data, multiple imputation will be considered.

Costs
Costs will include aCAD related health system resource use including screening and subsequent
(GNBIGYSydas Rapaties hlpaalisgtiorsA (4 | YR Ay
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Individual participant resource use
Data on resource use will be obtained in two ways. First through identificatitests, proedures

YR R20OG2NDRE OA&AGE NBEFGSR (G2 OFNRAFO FyR NByYLf

randomisation to study end as recorded in thatient diaries and trial case report forms. Second,
Australianand Canadiaparticipants will haveheir records linked taegional or provincial
administrative data to capture units of resource use includingdtient, ambulatory care,
medication use, and physician visits.

Unit costs
Valuation of resurce use will be obtainedsing relevant costA(stralianRefined Diagnosis Related
Groups (ARG)CIHI CMG+, etg).

Results

¢KS YSIyYy FyR G2GFf @2tdzrS 2F YIFI22N) OFiS32NASa
revascularization procedures; and hospitalisations) will be reporteddoh group. The difference in

the volume of resource use for each group and 95% confidence intervals for the difference will be
reported.

Total costs

The total cost will be calculated by multiplying the arithmetic mean cost by the number of
participantsin each group. Mean costs with standard deviations and total costs for each group will
be reported in Australian dollars for the most recent reference year, discounted at 5% per annum.
The difference in total costs will be assessed using the student amelor analysis of variance
(ANOVA). Total costs will also be adjusted for relevant baseline characteristics (e.g. age, sex).

Benefits will includgi) quality of life, measurednnually wth the KDQOb ¢ n | $BIR5L 9 v
surveys; (i) the proportion of pdicipantswho avoidMACE; (iii) life years gained and (iv) QALY
gained at year 2 (12 months post randomisation) and year 4 (study end).

Participant utilities
The EGD-5Lwill be administered to all trial participants at baseline and every 6 nmmttiroughout
the trial.

Costeffectiveness and costility analyses

Using the meaniscounted costs in each trial arm, and the mean discoubtrtefits in each arm,

the incremental cost per Bf year gained and cost per QALY gained of the no screeming g

compared with regular screening group will be calculated; results will be plotted on-a cost
effectiveness plane. Bootstrapping will be used to estimate a distribution around costs and health
outcomes, and to calculate confidence intervals around imenetal costeffectiveness ratios39)A
costeffectiveness acceptability curve (CEAC) will be plotted, providing information about the
probability that the intervention is costffectiveI A @Sy | RSOA&A2Y YI { SNRa
QALY gaine(B9)

Sensitivity analysis
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Oneway sensitivity analysewill be conducted around key variables, including the most expensive
items of resource use, arttle frequency of cardiac screening in the usual care arm: i.e. every year
versus every 2 years. Sensitivityalysis will be undertaken using an alternative QALY weight
obtained from the SIBD a component of the KDQ©OLc n  fjodz&ir& using countryappropriate
tariffs. In addition, sensitivity analyses will vary the discount rate frefd

7.7 DATALINKAGE
To obtain additional data for economic evaluation, we will use data linkage toCariadian,
Australian and New Zealand participant records to available natidnadgional / provincialdata
sets. The period of interest will be from the beginning of theruitment period to the end of the
study period (201€020).In Australia, we will apply probabilistic linkage procedures to link data
based on patient name, date of birth, sex and postcode. We will link their records to the Admitted
Patient Data Colleirins and the Emergency Department Data Collections for NSW, Victoria and the
ACT, and Medicare Australia for outpatient visits, diagnostic tests and medicines prescribed under
the Pharmaceutical Benefits Scheme (PBS) for all jurisdictions. In New Zd¢htatbnefit of a
unique National Health IndefNHI) number will allow deterministic record linkage. We will link New
Zealand participants to the National Minimum Dataset, National -Ndmitted Patient Collection
and the Pharmaceutical Collection. We wailpture inpatient encounters, the length of stay and
resource utilisation (hospitalisations, procedural costs), physician consultations and emergency
services use from these databasés.Canada, unique health care codes will be linked to provincial
data tocapture resource use of inpatient (CIHI CMG+) and ambulatory care resource use (NACRS), as
well as physician claims. Medication use will be captured every 6 months by coordinators from
patient interview.

8. STUDYPOPULATION

8.1 RECRUITMENAROCEDURE

Participans will be recruited through angf the participating centres. Patients will be identified

from site kidney transplant waiting lists, and approached when attending routine waiting list review
appointments. Patientsanalso be approached immediately aftérdy are waitlisted for the first

time or immediately before activation on the kidney transplant wait list. Study procedure will initiate
only once the patients are active on the list.

8.2 INCLUSIOKIRITERIA
1) adults aged 18 years of age or older;
2) dialysisdependent and currently being assessed for or active on the kidney transplant waiting list;
3) expected to require further screening for CAD prior to transplantation (by current standard of
care);
4) able to give consent;
5) anticipated to underg transplantation more than 12 months from date of enrolment
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8.3 EXCLUSIORRITERIA
1) patients with signs or symptoms suggestive of uncontrolled cardiac disease such as unstable
coronary syndromes, decompensated heart failure, uncontrolled arrhythmia, aretesgalvular
heart disease;
2) patients onrthold for transplantation due to a medical problem;
3) patients with other solid organ transplants;
4) multi-organ transplant candidates (e.g. kidrggncreas transplant candidates);
5) patientswith plannedliving donor transplant.

8.4 CONSENT
Informed written consent will be requested using the approved patient information and consent
form as per the conduct of Good Clinical Practi@aensent will be sought from participants for
linkage of trial records to Medicare data for identification of health system resource use. In an effort
to enhance fidelity of the study, permission to contact a treating cardiologist, if present, will be
sough.

9. PARTICIPANBAFETY ANMVITHDRAWAL

9.1 RSKMANAGEMENT ANBAFETY
Data will be formally reviewed on a 6 monthly basis by the data safety monitoring board (DSMB)
who will receive appropriate data reportsAny recommendations from the DSMB will be
communicatedirectly to the site PI.

9.2 HANDLING OWITHDRAWALS
Provision for withdrawals and drop outs has been made in determining trial size, therefore
replacements will not be required.

10. STATISTICAMETHODS

10.1 SAMPLESZEESTIMATION: JUSTIFICATION
Thetarget total sample size is 3306 patients from 23 sites (7 from Australia, 1 from NZ, 15 from
Canada). This number of sites will provide a target number of 1000 patients from Australia, 100 from
New Zealand and 2206 from Canada. This equates to recruitnfiei¢t patients per month per
centre. This rate is feasibigven current wadist and transplant volumes from all countries.

10.2 POWERCALCULATIONS
We conservatively estimate an average MACE rate oMA&E rates in the U.S. range from 8.7 %
in the first year after a kidney transplant to 13.2 % per year on the waitingdistUnpublisheddata
in Australia and Canada shdewer rates of 3% and 8% respectively. The lowest MACE rate would
be observed il patients underwent transplantation rapidly (i.e. one year waiting (MACE 8%),
followed by one year of post transplant follow up (MACE 3%)). In this hypothetical scenario, the
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average MACE rate would be 5.5%. We estimate that 50% of participantsceniee kidney
transplant during the studytherefore the majority of patient follow up time will be accrued on the
waiting list (when the MACE rate is high) rather than after a KTX justifying our estimated average
MACE rate of 6%.

Using a MACE rate o¥6per year and noeimferiority defined as a Hazard Ratio (HR) of MACE < 1.25,
randomization 03306 patientswill give us 80% power using a tsmed 5% significance level

claim no screening is neinferior to regular screening if the absolute differeniot MACE in the no
screening group is <1.4% higher (i.e. 7.4% versus 6.0 %) than in the regular screening g2dup (Fig
This is lower than the 2% absolute increase in MACE Canadian transplant physicians indicated would
be unacceptable in a survey priar our pilot trial.

Enrolment of 3306 patients requires recruitmentéd patients per month per centre. This rate is
feasible,and was achieved in our pilot tridgfigure Zhows the study power for MACE rates between
5-13% peryear. These calculationake into account the different study followp in Canada (5
years) and Australas{d years), and allow for a 10% dropt rate.

Powercalculations were performed using tiNon-inferiority Logrank Testin PASS 12 (NCSS, LLC.
Kaysville, Utah, US@ww.ncss.com

Figure 2: Study power for MACE rates
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* For all power calculations, non-interiority is defined as an absolute increase in the Hazard Ratio (HR) of MACE <1.25, Two-sided
alpha is 5%, and the total sample size is fixed at N=3306

* Using a MACE rate of 6% per year and non-inferiority as defined above, randomization of 3306 patients will give us 80% power
using a two-sided 5% significance level to claim no screening is non-inferior to regular screening if the absolute difference in MACE
in the no screening group is <1.4% higher (i.e. 7.4% versus 6.0 %) than in the regular screening group.

10.3 STATISTICAMETHOD30O BEUNDERTAKEN
Efficacy outcomes will be analysed using intention to treat. A significance level of 5% shall be used
for all analyses, unlesgherwise specified. All analyses will be adjusted for site.
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The primary analysis will be an analysis of the time to first occurrence of the primary outcome
MACE, using a Cox model with treatment arm as a covariate and stratified by site. This anhlysis wil
provide an estimate of the HR, avplue and CI. Nemferiority will be claimed if the 95%CI of the

HR lies entirely lower than an HR value of 1.25, with the screening arm beingférent group.
Superiority will be claimed if the 95%CI lies entitelyer than 1. Proportional hazards assumption

will be assessed using kap survival plots and Schoenfeld residuals.

The outcome of altause mortality will also be analyse using a Cox model. The time to all other
outcomes will be analysed using a compgtrisk model, with the competing risk being death.
Outcomes which can occur more than once will also be analysed using an Andersen and Gill model
(42). This model is a natural gnsion of the Cox model and unlike the Poisson or Negative Binomial
modelsfor count data, does not require the assumption of a constant event rate over time. Robust
standard errors using the Sandwich estimator will be applied to ensure the coredtgand Cls

are calculated.

All time to event data will also be graphicallyremarised using a Kaplan Meier or cumulative
incidence curves comparing the two treatment arms.

For all time to event outcomes, a subgroup analysis will conducted to test for a statistical interaction
(effect modification) between treatment arm and traraptation. This will be performed by
stratifying the survival models by transplant date and testing the HRs between the two strata.

Time off waiting list will be analysed using a negative binomial model, with an offset for total time in
study.

Safety outomes will also be analysed using both intention to treat andgsetocol approaches.

Balance between treatment arms will be assessed by comparing means for continuous variable
characteristics, such as age, or by comparing proportion for categohiagdcteristics, such as sex. If
there is any imbalance, then an adjusted analysis for any unbalanced characteristics will be
conducted in addition to the analyses stated above, which only account for site.

11. DATASECURIT® HANDLING

11.1 DETAILS OF WHERE RETSWVILL BE KEEFHOW LONG WILL THEYSH®RED
Data will be captured using REDCap and stored on servers at the Sydney Local Heath District (SLHD)
Royal Prince Alfred data centre. Participating sites will enter data into electronic case report forms
(eCRF) wia secure welbased data capture software todREDCap allows data to be inputted at
multiple sites with web authentication, data logging and Secure Sockets Layer encryption. Records
will be kept for a minimum of 15 years.

The coordinating site will genate periodic data audit for quality and accuracy and provide data
reports required for progress reports, data safety monitoring board meetings and event adjudication
committee meetings.
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11.2 CONFIDENTIALITY ASECURITY

The coordinating site will monitor dataputted by contributing sites. Users are given individual
usernames and passwords and are granted access to the project with certain privileges. Data
collected from individual sites will be anonymous anddkntified. Confidential data such as patient
details will also be dédentified during the export mechanism to allow data to be analysed. The
backup process is maintained by SLHD Information Management and Technology Division and are
performed daily to a separate server.

11.3 ANCILLARY DATA
Ancillary datasuch as test reports will be uploaded onto the eCRF and will stored electronically via
the mechanism outlined above

1. APPENDIX
List of Attachments included:
D g.,1
Document Name Version Number A2 (G, 1
January 2012)
QOl:Health QuestionnaireEQ5D-5L 1.0 June, 2015
Kidney Disease and Quality of lgilKDQOL36 1.0 2000
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